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Am nd merits to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1 . (Currently Amended) An apparatus comprising: 

a plurality of photodetector elements disposed on a semiconductor 
substrate; and 

a compound light directing member including a plurality of light directing 
elements in a single layer , at least some of the light directing elements to 
individually direct light energy from one or more sources onto one or more of the 
photodetector elements, the compound light directing member being the primary 
mechanism to direct light energy onto the one or more of the photodetector 
elements, 

outputs of the photodetector elements being electrically coupled such that 
an image associated with one or more sources may be synthesized at output 
circuitr y, the photodector elements and compound light directing member 
together providing a substantially planar artificial co mpound eye . 

2. (Original) The apparatus of claim 1 wherein the compound light 
directing member comprises a lenslet array, 

3. (Original) The apparatus of claim 1 wherein the compound light 
directing member comprises a light pipe bundle. 
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4. (Original) The apparatus of claim 3 wherein th light pip 
bundle includes first and second light pipes, the first light pipe having an external 
surface that is at a first angle relative to the substrate to preferentially receive 
light from a first direction, the second light pipe having an external surface that is 
at a second angle relative to the substrate to preferentially receive light from a 
second direction, the first and second angles and first and second directions 
being different from each other. 

5. (Original) The apparatus of claim 1 wherein the compound light 
directing member comprises a plurality of micromachined light directing 
elements, each of the micromachined light directing elements including an 
opening, the apparatus further comprising 

micromachine control circuitry to control an orientation of at least some of 
the micromachined light directing elements relative to a surface of the substrate, 
the orientation of each of the light directing elements to determine the light 
energy received by an underlying photodetector element. 

6. (Original) The apparatus of claim 5 wherein the orientation of a 
first set of the micromachine control elements relative to the substrate is 
controllable to be different than the relative orientation of a second set of the 
micromachine control elements. 
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7. (Cunr ntlyAm nded) An apparatus comprising: 

a compound exposure determining member coupled to a semiconductor 
substrate, the compound exposure determining member including a plurality of 
light scanning elements, each of the light scanning elements including an 
integrated photodetector; and 

micromachine control circuitry to control an orientation of at least some of 
the light scanning elements relative to the substrate to determine a direction from 
which light is received at the respective integrated photodetectors. 

8. (Original) The apparatus of claim 7 wherein the micromachine 
control circuitry is to control a first set of the light scanning elements to be at a 
different relative orientation than a second set of the light scanning elements. 

9. (Original) The apparatus of claim 7 further including 
output circuitry to provide at least one image corresponding to light 

sources that provide light received at the photodetectors. 

1 0. (Currently Amended) An apparatus comprising: 

a light directing member including a plurality of light directing elements in a 
sinole layer : and 

an array of photodetector elements disposed on a single integrated circuit 
device, a set of the photodetector elements being coupled to receive light energy 
from a source via one or more of the light directing elements, the set of the 

: 5 

42390.P10589 



PAGE 7/17 * RCVD AT 12731/2003 8:06:21 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRMfO * DNIS:8729318 • CSID:4087208381 1 DURATION (mm-ss):M40 



12/31/03 WED 17:07 FAX 4087208381 



BST&Z 



@008 



photodetector elements b ing wired to produc an image corresponding to the 
source at output circuitry to be coupled to the set of the photodetector elements, 
wherein the light directing member and the single integrated circuit device 
together provide a substantially planar, artificial, compound eye. 

1 1 . (Original) The apparatus of claim 10 wherein the light directing 
member comprises a lenslet array and the light directing elements each comprise 
a lenslet. 

12. (Original) The apparatus of claim 10 wherein the light directing 
member comprises a light pipe bundle and the light directing elements each 
comprise a light pipe. 

13. (Original) The apparatus of 10 wherein 

the light directing member comprises a plurality of micromachined light 
directing elements, each of the micromachined light directing elements including 
an opening, the apparatus further comprising 

micromachine control circuitry to control an orientation of the 
micromachined light directing elements relative to a surface of the integrated 
circuit device, the relative orientation of each of the micromachined light directing 
elements to determine a direction from which light is received at one or more 
underlying photodetectors. 
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14. (Original) The apparatus of claim 13 wherein 

the micromachine control circuitry is to control a first set of the 
micromachine control elements to be at a different relative angle than a second 
set of the micromachine control elements with respect to the surface of the 
integrated circuit to enable the capture of multiple images. 

1 5. (Currently Amended) A method comprising: 
determining from which angles and which point sources light energy is 

directed to associated photodetector elements integrated on a single substrate 
using a compound exposure determining membe r, the compound exposure 
determining member including a single layer of exposure determining elements; 

producing an output signal at each photodetector element that is 
responsive to the light energy received by the respective photodetector element ; 
and 

integrating outputs of the photodetector elements to produce an image 
associated with the point sources. 

1 6. (Currently Amended) The method of claim 1 5 wherein 
determining from which angles and which point sources light energy is 

d i rocting directed to associated photodetector elements includes using a lenslet 
arra y, wherein the single layer of exposure determining elements includes 
lenslets of the lenset array . 
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1 7. (Currently Amended) The method of claim 1 5 wherein 
determining from which angles and which point sources light energy is 

d i r e cting directed to associated photodetector elements includes using a light 
pipe bundle , wherein the single layer of exposure determining elements includes 
light pipes of the light pipe bundle . 

18. (Currently Amended) The method of claim 15 wherein 
determining from which angles and which point sources light energy is 

d i r e cting directed to associated photodetector elements includes using 
controllable micromachine light directing element s, wherein the single layer of 
exposure determining element? incudes micromachine elements. 

19. (Currently Amended) A method comprising: 
providing an array of photodetector elements disposed on a 

semiconductor substrate; 

providing a light directing member including a plurality of light directing 
elements in a single laver . at least some of the light directing elements to 
individually direct light energy from a source onto one or more of the 
photodetector elements; and 

providing a compound eye wiring to integrate outputs of the photodetector 
elements to produce an image corresponding to the source. 
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20. (Original) The method of claim 19 wh rein providing a light 
directing member includes providing a microlens array. 

21 . (Original) The method of claim 1 9 wherein providing a light 
directing member includes providing a light pipe bundle. 

22. (Original) The method of claim 1 9 wherein providing a light 
directing member includes providing micromachine light directing elements. 
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